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XSOIATION OF atJBTSRRANEAyr ZONES 

BACKGROUND OF THE INVENTION 

This invention relates generally to oil and gas 
5 exploration, and in particular to isolating certain 
subterranean zones to facilitate oil and gas 
exploration. 

During oil exploration, a wellbore typically 
traverses a number of zones within a subterranean 
10 formation. Some of these subterranean zones will 

produce oil and gas, while others will not. Further, 
it is often necessary to isolate subterranean zones 
from one another in order to facilitate the exploration 
for and production of oil and gas- Existing methods 
IS for isolating subterranean production zones in order to 
facilitate the exploration for and production of oil 
and gas are complex and expensive. 

The present invention is directed to overcoming 
one or more of the limitations of the existing 
20 processes for isolating subterranean zones during oil 
and gas exploration. 

SUMMARY OF THB INVENTION 

According to one aspect of the present invention, 
25 there is provided a system for extracting fluidic 
materials from one or more subterranean formations 
traversed by a wellbore, comprising one or more solid 
tubular members positioned within the wellbore, one or 
more of the solid tubular members including one or more 
30 external seals; one or more slotted tubular members 
positioned within the wellbore coupled to each of the 
solid tubular members for extracting fluidic materials 
from one or more of the subterranean formations; and a 
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shoe positioned within the wellbore coupled to one of 
Che slotted tubular members, wherein one or more of the 
solid tubular members are radially expanded into 
intimate contact with the wellbore. 

According to another aspect of the present 
invention, there is provided a method of isolating a 
first subterranean zone from a second subterranean zone 
in a wellbore, comprising positioning one or more 
primary solid tubulars within the wellbore # each of the 
primary solid tubulars traversing the first 
subterranean zone; positioning one or more slotted 
tubulars within the wellbore, each of the slotted 
tubulars traversing the second subterranean zone; 
fluidicly coupling the slotted tubulars and the solid 
tubulars; and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone 
within the wellbore external to the solid and slotted 
tubulars by radially expanding at least one of the 
primary solid tubulars into intimate contact with the 
wellbore. 

According to another aspect of the present 
invention, there is provided a method of extracting 
materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including 
a casing, comprising positioning one or more primary 
solid tubulars within the wellbore; fluidicly coupling 
the primary solid tubulars with the casing; positioning 
one or more slotted tubulars within the wellbore, the 
slotted tubulars traversing the producing subterranean 
zone; fluidicly coupling the slotted tubulars with the 
solid tubulars; fluidicly isolating the producing 
subterranean zone from at least one other subterranean 
zone within the wellbore by radially expanding at least 
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one of the solid tubulars into intimate contact with 
the wellbore; and fluidicly coupling at least one of 
the slotted tubulars with the producing subterranean 
zone . 

5 According to another aspect of the present 

invention, there is provided apparatus comprising * 

one or 

more solid tubular members positioned within ol 
wellbore^ each of the solid tubular members including 

10 one or more external seals? one or more slotted tubular 
members positioned within the wellbore coupled to the 
solid tubular members; and a shoe positioned within the 
wellbore coupled to one of the slotted tubular members 
wherein at least one of the solid tubular members and 

15 the slotted tubular members are formed by a radial 
expansion process performed within the wellbore in 
which ac least one of the solid tubular members and the 
slotted tubular members are radially expanded into 
intimate contact with the wellbore, 

20 According to yet another aspect of the present 

invention, there is provided a system for extracting 
materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including 
a casing, comprising means for positioning one or more 

25 primary solid tubular 3 within the wellbore; means for 
fluidicly coupling the primary solid tubulars with the 
casing; means for positioning one or more slotted 
tubulars within the wellbore, the slotted tubulars 
traversing the producing subterranean zone; means for 

30 fluidicly coupling the slotted tubulars with the solid 
tubulars; means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean 
zone within the wellbore; means for fluidicly coupling 
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at least one of the slotted tubulars with the producing 
subterranean zone; and means for radially expanding at 
least one of the solid tubular* and the slotted 
tubulars into intimate contact with the wellbore. 

BRIEF DESCRIPTION OF THIS DRAWIOT3 

Fig 1 is a fragmentary cross-sectional vxew 
illustrating the isolation of subterranean zones. 

DETAILED DBBCRIPTTOM OF TRR ILLUSTRATIVE EMBODIMENTS 

An apparatus end method for isolating one or more 
subt erranean zones from one or more other subterranean 
rones is provided. The apparatus and method permits a 
producing .one to be isolated from a nonproducing zone 
using a combination of solid and slotted tubulars. in 
the production mode, the teachings of the present 
disclosure may be used in combination with 
conventional, well known, production completion 
equipment and methods using a series of packers, solid 
tubing, perforating tubing, and sliding sleeves, which 
will be inserted into the disclosed apparatus to permit 
the commingling and/or isolation of the subterranean 
zones from each other- 

Referring to Fig. X, a wellbore 105 including a 
casing no are positioned in a subterranean formatxon 
US The subterranean formation 115 includes a number 
of productive and non-productive zones, including a 
water zone 120 and a targeted oil Band zone 125. 
During exploration of the subterranean formation 115, 
the wellbors 105 may be extended in a well known manner 
to traverse the various productive and non-productive 
.ones, including the water zone 120 and the targeted 
oil sand 2one 125. 
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In a pr f erred embodiment, in order to fluidicly 
isolate the water zone 120 from the targeted oil and 
sand zone 125, an apparatus 130 is provided that 
includes one or more sections of solid casing 135 , one 
5 or more external seals 140, one or more sections of 
slotted casing 145, one or more intermediate sections 
of solid casing 150, and a solid shoe 155. 

The solid casing 135 may provide a fluid conduit 
that transmits fluids and other materials from one end 

10 of the solid casing 135 to the other end of the solid 
casing 135. The solid casing 135 may comprise any 
number of conventional commercially available sections 
of solid tubular casing such as, for example , oilfield 
tubulars fabricated from chromium steel or fiberglass, 

15 In a preferred embodiment, the solid casing 135 
comprises oilfield tubulars available from various 
foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the 
casing 110. The solid casing 135 may be coupled to the 

20 casing 110 using any number of conventional 

commercially available processes such as, for example, 
welding, slotted and expandable connectors, or 
expandable solid connectors. In a preferred 
embodiment, the solid casing 135 is coupled to the 

25 casing 110 by using expandable solid connectors. The 
solid casing 135 may comprise a plurality of such solid 
casing 135. 

The solid casing 135 is coupled to one more of the 
slotted casings 145. The solid casing 135 may be 
30 coupled to the slotted casing 145 using any number of 
conventional commercially available processes such as, 
for example r welding, or slotted and expandable 
connectors. In a preferred embodiment, the solid 



5 



20-MAY-2003 09:42 FROM HASELTINE LAKE TO 0017135472600 P. 10 



casing 135 is coupled to the slotted casing 145 by 
expandable solid connectors. 

In a preferred embodiment, the casing 135 includes 
one more valve members 160 for controlling the flow of 
S fluids and other materials within the interior region 
of the casing 135. In an alternative embodiment, 
during the production mode of operation, an internal 
tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be 
10 employed within the apparatus to provide various 
options for commingling and isolating subterranean 
zones from each other while providing a fluid path to 
the surface. 

In a particularly preferred embodiment, the casing 

15 135 is placed into the wellbore 105 by expanding the 
casing 135 in the radial direction into intimate 
contact with the interior walla of the wellbore 105. 
The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available 

20 methods. 

The seals 140 prevent the passage of fluids and 
other materials within the annular region 165 between 
the solid casings 135 and 150 and the wellbore 105. 
The seals 140 may comprise any number of conventional 

25 commercially available sealing materials suitable for 
sealing a casing in a wellbore such as, for example, 
lead, rubber or epoxy. In a preferred embodiment, the 
seals 140 comprise Stratalolc epoxy material available 
from Halliburton Energy Services. The slotted casing 

30 145 permits fluids and other materials to pass into and 
out of the interior of the slotted casing 145 from and 
to the annular region 165. In this manner, oil and gas 
may be produced from a producing subterranean zone 
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within a subterranean formation. The slotted casing 
145 may comprise any number of conventional 
commercially available sections of slotted tubular 
casing. In a preferred embodiment , the slotted casing 
5 145 comprises expandable slotted tubular casing 

available from Petroline in Aberdeen, Scotland, In a 
particularly preferred embodiment, the slotted casing 
145 comprises expandable slotted sandecreen tubular 
casing available from Petroline in Aberdeen, Scotland, 

10 The slotted casing 145 is coupled to one or more 

solid casing 135. The slotted casing 145 may be 
coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, 
for example, welding, or slotted or solid expandable 

15 connectors. In a preferred embodiment, the slotted 
casing 145 is coupled to the solid casing 135 by 
expandable solid connectors. 

The slotted casing 145 is preferably coupled to 
one or more intermediate solid casings 150. The 

20 slotted casing 145 may be coupled to the intermediate 
solid 
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nroceasBa such as, for example, welding, or sow 
available processes bum* . . < ^ > _ ^ua casing 150 is 

t - m jw«d embodiment, the intermediate aono « 

In a preferred emrooun^v, a^^b and other materials 

^ ^ member. 170 for. control ** Bow of ^ <*« 
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m ^r^TLv Ba may be employed v^ the armaxatos to provaie 
5 sliding sleeves, and valves may oe em>*>y ^.^wn^ch other 

while providing 

a fluid path to the surface. „ . casin g !5Q la 

In a particularly preferred embodiment, the mtermemaw 

In » particularly preferred embodiment, tne appaw 

1M> ^ . _ solid caatagB 135, each with one or 

tto apparatus 130 may comprise one or ^ ^^^^^^o, 
n^vaiveinembewieo.nalot^ 

each vdthor. or more va^memberam ^^^.^^^ 
iw„„ rmeration of the apparatus 130, oil and gaa may M eomxu 
30 pur^operafaonof 126 using tna slotted casings 145. The 

prt^ucedfrxmi the tar^ou^d tone 125 usmg cagln ^ 

oTld gas may then be transported toasn^ 
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The use of intermediate solid casings 150 with valve members 170 permits 
isolated sertaonsofthezone 125 to b selectively isolated for production. The seals 
140 permit the zone 125 to be fluids 120. Tkaaealsl40 

farther permits isolated 
5 other. In th faT n rn ir rar , the apparatus 130 permltsunwanted and/or non-productive 
subterranean zones to be fluWSdy isolated. 

In an alternative embodiment, as will be recognized by persona having 
ordinary skill in the art and also having: the benefit of the present disclosure, 
during the production mode of operation, an internal tubular string with various 
10 arran g eme nt s of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and 
isolating subterranean zones from each other while providing a fluid path to the 
surface. 

An apparatus has been described that includes one or more solid tubular 

15 members, one or more slotted tubular members, and a shoe. Each solid tubular 
member includes one or more external seals. The slotted tubular members are 
coupled to the solid tubular members. Ths shoe is coupled to one of the slotted 
tubular members. In a preferred embodiment, the apparatus ftrrther includes one 
or more intermediate solid tubular members coupled to and interleaved among the 

20 slotted tubular members. Each intermediate solid tubular member preferably 
includes one or more external seals. In a preferred embodiment, one or more of 
the eolid tubular members include one or more valve members. In a preferred 
embodiment, one or more of the intermediate solid tubular members include one 
or more valve members. 

25 An apparatus has been d esc ri be d that indudea one eg more primary solid 
tubulars, n slotted tubulars, n-1 intermediate solid tubular*, and a shoe. Each 
primary solid tubular includes one or more external armi^ r seals. The slotted 
tubulars are coupled to the primary solid tubulars. The intermediate solid 
tubulars are coupled to and interleaved among the slotted tubulars. Bach 

30 Intermediate gnlid tubular frKfa<tes<*nf or ^q™? gxtenml An n ul ar The shoe 
is coupled to one of the slotted tubulars. 
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primary aolid tabula traverse the first subterranean «me ana 

F "™^ j .R+«~m«»v zone The slotted tubulars and the 

5 tubulars traverse the second subterranean tone. me bio^ 

^Udtubnlara are fluididy coupled The passage of fluids from the first 

eubterranean zoneto^ 
to the solid and slotted tubulars is prevented. 
Am ethod of extracting 
» wellbora.atleastaportiontf^ 
that includes penning o^^^ 

3^ tubulars within thawed The prhnary solid tubulars are fluidicly 
coupledwiththecasing. The slotted tnbulars travel the produ^ 

Z-Theproducingsubtex^ 

...vi «. _iihm* At least one of the slotted tubulare is 
16 subterranean zone vntfcin the wellbore. At least one oi 

fluidicly coupled with the producing subterranean zone. In a prefered 

embodin^themetlK*^ 
oneoftfceelottedtubula»^ 

Although illustrative embodiments of the invention have been shown and 

20 deecribed,av^r*ng*of^^ 

in the foregoing disclosure. In some instances, some features of thepreeeut 
invention may be employed without a corresponding use of the other fea^ 
Accordingly. It » appropriate that the appended cla^ 
in a manner consistent with the scope of thehwention. 
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, a 3ya tem for extracting fluidic material- fro. one 
or more subterranean formations traversed by a 

wellbore, comprising: m^^a 
one or more solid tubular members positioned 

within the wellbore. one or more of the solid tubular 

ambers including one or more external 

one or more slotted tubular members positioned 

within the wellbore coupled to each of the solid 

ha „ for extracting fluidic materials from 
tubular members for excr*«i«3 

one or more of the subterranean formations; and 

a ,boe positioned within the wellbore coupled to 
one of the slotted tubular members; 

one or cubular members 

wherein one or more of the boiiu tu» 
are radially expanded into intimate contact with the 
wellbor*. 

2 The system of claim 1, further comprising; 

one or more intermediate solid tubular members 
coupled to and interleaved among the slotted tubular 
riL, one or more of the intermediate solid cubular 
ambers including one or more external seals. 



25 



3 The system of claim x, further comprising one or 
Letlve meters for controlling the flow of fluidxc 
materials through the solid tubular members. 

4 The system of claim 2, wherein one or more of the 
30 intermediate solid tubular members include one or more 

val ve members for controlling the flow of fluidic 
materials through the intermediate solid tubular 
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5. A method of isolating a first subterranean zone 
from a second subterranean zone in a wellbore. 
comprising: 

positioning one or more primary solid tubulars 
within the wellbore, each of the primary solid 
tubulars traversing the first subterranean zone; 

positioning one or more slotted tubulars within 
the wellbore, each of the slotted tubulars traversing 
the second subterranean zone; 

fluidicly coupling the slotted tubulars and the 
solid tubulars; and 

preventing the passage of fluids from the first 
15 subterranean zone to the second subterranean zone 

within the wellbore external to the solid and slotted 
tubulars by radially expanding at least one of the 
primary solid tubulars into intimate contact with the 
wellbore. 



20 



6 . A method of extracting materials from a producing 
subterranean zone in a wellbore, at least a portion of 
the wellbore including a casing, comprising; 

positioning one or more primary solid tubulars 

25 within the wellbore; 

fluidicly coupling the primary solid tubulars with 

the casing; 

positioning one or more slotted tubulars within 
the wellbore, the slotted tubulars traversing the 
30 producing subterranean zone; 

fluidicly coupling the slotted tubulars with the 
solid tubulars; 
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fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within 
the wellbore by radially expanding at leaet one of the 
solid tubulars into intimate contact with the wellbore; 
5 and 

fluidicly coupling at least one of the slotted 
tubulars with the producing subterranean zone. 

7. The method of claim 6. further comprising-. 

10 controllably fluidicly decoupling at least one of 

the slotted tubulars from at least one other of the 
slotted tubulars. 

8. The system of claim 1, wherein the one or more 
15 slotted tubular members comprises a plurality of 

slotted tubular members coupled to the solid tubular 
members, each slotted tubular member comprising a 
tubular member defining a longitudinal passage and one 
or more radial passages fluidicly coupled to the 
20 longitudinal passage. 

9. The method of claim 5, wherein positioning the one 
or more slotted tubulars comprises positioning a 
plurality of slotted tubulars within the wellbore, each 

25 slotted tubular con^rising a tubular member defining a 
longitudinal passage and one or more radial passages 
fluidicly coupled to the longitudinal passage. 

10. The method of claim 6, wherein positioning the one 
30 or more slotted tubulars comprises positioning a 

plurality of slotted tubulars within the wellbore, each 
slotted tubular comprising a tubular member defining a 
longitudinal passage and one or more radial passages 
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( , , hA the longitudinal passage, 

fluidicly coupled to the long 

ii An apparatus, comprising: 

ote or more solid tubular members positioned 

iTbore each of the -olid tubular members 
5 within a wollbore, eacn « 

including one or more external seals, 

one or .ore slotted tubular members positioned . 
„ it hin the wellbore coupled to the solid tubular 

members, and ^ilbore coupled to 

a shoe positioned within the weiioo* 

* -V,., -Tohted tubular members; 

"* . on. or th. ~»d —~ 

^ I .lott.d tubular «. 

^ion proo... P-rfo^ ch . 
which at l.«t one o£ th. .olid tubular ««mb.r. 

*o«od tubular »• ^ taUy «" ^ l " t0 

intimate oont.ct with th. w.llbor.. 

Th. apparatu. <* ol.i» 

M or »or. int««diat. »Ud tubalar »«*ar. 
poeitionod within the w.llbor. oouplod to«d 
Lt.ri.a~a .»no th. .lott.d tubular «=!> 
inertia" .olid tubular include on. or — 

""^jn on. o £ th. .olid tubular 

th. .Toctad tubular ^rs, and - int«n»drat. .olid 
tubular ar. for^d by a radial 

, f =««d within th. wellbor. in « lea * t 

pr ":rr.tnTtriar — * 

one of the solid * tubu lar members are 

members, and the intermediate solid tuou _ 
radially expanded into intimate contact with the 
wellbore. 
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5 tubular members. 

~* ^laim 11. further comprising one 
14. The apparatus of claim 11, tu 

1 ^ members for controlling the flow of 
or more valve members tor 

ealid tubular members and tne 
fluids between the soiia 

10 slotted tubular members. 

foT . extrac ting materials from a producing 

the wellbore including a casing, comprising, 

Lans for positioning one or more primary solid 

tubulare within the wellbore; 

mean, for fluidicly coupling the primary solid 

tubulare with the casing, tubu iars 
means for positioning one or more slotted tun 
T tiblre the slotted tubulars traversing 
20 within the wellbore, tne 

nroducinq subterranean zone; 
the producing -lotted tubulars 

means for fluidicly coupling the slotted 

«-ihK tha solid tubulars, 

TJ tor fluidicly the producing 

„ — — « l.aat - oth.r aufct.~an.an 

zone within the wellbore, 

for fluidicly ccuplinc, at leaat on. of the 
.lott.d tubular. 1* tha product .ufcterranean zona. 



and 



30 



means for radiaUy sanding a, 1«« - ■ 
, oli d tubular, and the slotted tubular, into intxaate 
contact with the wellbore. 



lb 



20-MAY-2003 09! 44 FROM HASELTINE LAKE 



TO 0017135472600 



4 



16. The system of claim 15, further comprising: means 
for controllably fluidicly decoupling at least one of 
the slotted tubulare from at least one other of the 
•lotted tubular*. 
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17. The system of claim 15, further comprising means 
for positioning a plurality of slotted tubulars within 
the wellbore; wherein each slotted tubular consists of: 

a tubular member defining a longitudinal passage 
and one or more radial passages fluidicly coupled to 
the longitudinal passage. 
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